An attractive environment is likely to influence house price. We have high regard for the quality of living environment and living function. Especially, one of the crucial factors of choosing residence is the construct of public facilities that provide much service, such as park, school and green space. The aim of this study was to find the effect of parks and green space on housing price. The research used hedonic price model and geographic information system (GIS) to evaluate the effect of parks and green space in Kaohsiung in Taiwan. The result shows that housing price is determined by the effect of different characteristics.
Introduction
With the rapid growth of urban population, the speed at which green parks and other infrastructure are constructed fails to keep up with the rapid population growth. With the improved living quality, it is difficult to meet urban residents' recreational activity needs. It is essential that the government fully understands local residents' infrastructure needs during infrastructure planning, taking into account residents' living environment quality and functions. It is generally believed that people who live nearby a green park receive adequate rest. Therefore, the general public prefers living in an environment with a park available when choosing a house to buy.
For urban residents, green parks come with living amenity that may affect house purchase decision-making. Past transcendental values show that nearby parks and green spaces produce a certain degree of impact on house prices. According to the statistics of the Construction and Planning Agency in Taiwan, Ministry of the Interior, as of 2014, the five types of land with designated uses, green parks included, measure 18305.08 hectares, accounting for 3.8% of the urban planning area. Among them, New Taipei City takes up 1527.49 hectares (1.22%), Taichung City takes up 2625.76 hectares (6.176%), and the green parks and other lands with designated uses in Kaohsiung City take up the highest percentage of the urban planning area compared to the other six metropolitan cities. Moreover, the green park development rate was 72% in 2015.
For a city with such a highly designated green park area and high development, discussions pertaining to the impact of green parks on house prices in the city have positive value and significance. With this perspective as the key point in this study, the economic benefits green parks bring to Kaohsiung City were evaluated. This research analysis shall serve the purpose of guiding the city's future infrastructure review and green park designation.
In this study, the characteristic price theory was adopted to evaluate the benefits of urban green parks. First, using the housing transaction information obtained and through the geographic information system (GIS), the distance between transaction cases and the park was measure, and then the environmental characteristics and house exterior features related variables were analyzed. This study is divided into five sections. The first section includes the introduction, the second section includes the literature review; the third section includes the data description and empirical model design; the fourth section includes the empirical results and analyses, and the last section includes conclusions and recommendations.
Literature Review
The main purpose of infrastructure planning and construction is to provide a living environment suitable for living, work, and recreation throughout the process of urban development. The goal is to substantially improve residents' living environment in order to enhance the economic benefits and reasonable use of urban resources, thereby achieving the goal of improving the quality of the environment for residents. In particular, the development and conservation of green parks has been an important issue for the United Nations Educational, Scientific and Cultural Organization during its promotion of sustainable development in the 21st century.
Many factors affect house prices. In addition to the characteristics of a house itself, residential environment quality and surrounding infrastructure also have their influence. Past literatures and research related to environment and infrastructure affecting house prices, such as discussions of the impact of the MRT on the prices of houses in the surrounding area. Dziauddin, Alvanides and Powel(2013) research to show that the light rail system and house prices have a positive correlation. The prices of houses located within 2.5km in radius of a light rail station are far higher than residential houses farther away from the light rail station. Nevertheless, infrastructure is not entirely conducive to house prices in the sense that we are surrounded by different types of infrastructure in daily life, including "yes in my backyard, YIMBY" as well as not in my backyard, NIMBY not preferred by the general public. The research results of Affi (2010) show that within three miles of the Freeway, although proximity to the Freeway somewhat leads to an anticipated house price rise; it is not the only factor. Land area, house area, number of bathrooms, garage, household income, and so on are all important factors affecting concluded prices. Peddy Lai etc. (2010) pointed out based on empirical study that major infrastructure has an impact on house prices, but the impact is not significant.
Relevant literatures include: the research of Krekel, Kolbe and Wüstemann (2015) on the impact of apartments, water sources, and urban park distances on house prices. For every distance unit increase, the house price will drop by 3.44 euros; for every one square meter increase in area, there is an increase of 2.15% (3925 euros); for every 1% increase in the city forest park area within 500 meters of the buffer area around the home, apartment prices will raise by 156 euros.
McCord et al. (2014) believe that public green spaces in the city have a positive impact on the prices of different types of houses, ranging between 42% and 49%. Kong et al. (2007) found in their study that the amount of green spaces in the city (within the 500m range) and house prices are positively correlated, but it is negatively correlated with the amount of facilities in parks. In this study, Kaohsiung City was adopted as the research space scope, which covers: the existing administrative districts of Kaohsiung City2. All the analysis cases were real-estate transaction cases collected from the released transaction price inquiry service website under the Department of Land Administration M.O.I. in Taiwan. There were total of 38319 data sets in 2014. After sorting, lands, parking spaces, building premises, non-urban lands, and special transactions were excluded to obtain samples totaling 29,579 entries. Through the use of GIS software, real-estate transaction cases within the 500m range from the park were selected, 25,482 data samples in this study. The figure 2 shows the real-estate transaction cases by red color mark. 2 We exclude six mountainous administrative districts in this study (Sanlin district, Jiaxian District, Liugui District, Maolin District, Namaxia District, and Taoyuan District). We focus on the central Kaohsiung. That's why we delete the transaction data on above districts; we only use 26 districts data.
The variable experience of green space research or the impact of environmental facilities on house prices are derived from variable data provided by price inquiry websites. Table 1 shows those variable items and their definitions. Where β is the constant, (for i = 1, 2, 8) is the regression coefficients, and is a random element that reflects the unobserved variations in the property values (LnTP). Table 2 summaries the data measurement, sources and the basic statistics of the variable used for the testing. The assessment criteria for model significance are based on the Adjusted-R-square, F-test, Durbin -Watson (DW), t-test and variance inflation factor (VIF).The Adjusted-R-square is higher than explanatory power of the derived model is higher. The VIF shows the severity of multicollinearity in the ordinary least squares regression analysis. There is a high multicollinearity if VIF is larger than 10. The DW detects the presence of autocorrelation in the residuals from a regression analysis. When the DW equates 2 that means there is no autocorrelation. Table 2 shows the average total price of the sample houses amounts to NT$7,940,269 with the average unit price of NT$48,704. The total area of land transfer is 41.4 square meters, and the total building area is 152.9 square meters. The average house age is 15.6, and the average distance from the park is 292.7 meters. The average number of parks within 500 meters in the surroundings of the samples is 3.8 parks. The hedonic regression model is shown in Table 3 . In all cases, all estimated coefficients are significant at the .01 per cent level. All the independent variables are consistent with the expected signs and have values significantly different from zero in ttest. The regression model was estimated in this study. With respect to the regression equation, the estimated value of β, T value, R-Square, ADJ-R-Square, and other values are detailed in Table 3 . The adjusted R is 68.71%. This finding is consistent with the literature (Henneberry, 1998; Adair, et al., 2000). All the VIF values are below 10 indicates that no significant collinearity exists among the independent variables. The DW tests also show no serial correlation exists in the samples.
Empirical Results and Analysis
The empirical results show that the coefficient of distance from the park is minus 0.0001, indicating the farther away from the park, the higher the house price by 0.01%. This result does not coincide with the prediction that "A nearer distance within the 500m range from the park has a positive impact on house prices". Perhaps, Kaohsiung City residents' would like to close the park but they still wish a little bit away from park. They deserve the amenity but not noisy. Nevertheless, the β coefficient of the number of parks is 0.01, an indication that the higher the number of parks within the 500m range of the houses, the higher the house price, an increase by 1%. This result coincides with the prediction. In other words, house buyers in Kaohsiung City are more concerned about the availability of parks and their quantity, while distance from the park is not a primary consideration. In addition, the β coefficient of house age is -0.01, indicating for every one year increase in house age, the house price decreases by 1%. The coefficient for the total number of floors is 0.02, indicating the higher the floor is, the higher the house price due to increased construction costs.
The coefficient of FLOOR, AGE and DISTANCE show negative and significant which suggests that property value decreased when the age of the property increased. On the other hand, the coefficient of PARK_N indicates positive sign and significant, which represent that property value increased when more the green space numbers from the property to the green area. The three dummy variables of ZONE, BUILD and USE, USE show positive sign and significant, meaning that property value increased when the house is residential use better than non-residential use. 
Conclusions and Recommendations
The objective of this research is to determine the spatial variation in amenity values for both quantity and quality of green open space in the housing market. The United Nations Educational, Scientific and Cultural Organization consider green park development and conservation as an important issue for sustainable development in the 21 st century.
The green parks in Kaohsiung City take up 8.31% of the urban planning area. An insight was gained into the impacts and benefits of the prices of houses in the surroundings. This study aims to explain the influence of green parks on real-estate house prices in Kaohsiung City through the concluded prices of closed deals and the unit price characteristic price model. The research cases of real-estate transaction cases collected from the released transaction price inquiry service website under the Department of Land Administration M.O.I were adopted in this study. With the green parks in Kaohsiung City as the research participants, the prices of houses in Kaohsiung City were analyzed. The total real-estate transaction price and the unit prices were adopted as the dependent variables, while the 14 items of characteristics were adopted as the independent variables (land use zoning, total area of land transfer, level of transfer, total number of floors, type of building, usage category, total are of building transfer, number of rooms, number of living rooms, number of bath rooms, availability of a management committee, house age, distance from the park, number of parks). The characteristic price method was employed to analyze the interrelatedness between green parks and house prices.
In the past, those literatures show that the farther away from the park, the higher the house price. This finding does not coincide with those papers. According to our finding, we believed that perhaps the people in Kaohsiung City did not include the green park factor as the primary factor affecting house prices while looking for a house to buy. Secondly, although the empirical case of the 500m distance was taken into consideration in this study, observations of the spatial distribution of some parks in Kaohsiung City and the actual transaction cases show overlapping with other infrastructure. Therefore, although the impact of distance from the park on house prices differed from what had been previously predicted, it was found that the number of parks within the 500m range from the transaction cases produced a positive impact on house prices. In other words, the higher the number of parks, the higher the house price. This result coincides with our expectation. That is, people are more concerned about the availability of parks and their quantity, while distance from the park, possibly, is not the primary factor of consideration.
